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0 Introduction 



Mager's (1962) classic onuPreparing Instructional objectives 
is generally recognised as having provided a major stimulus to the 
introduction of behavioural objectives into the field of education^ 
As the use of behavioural objectives was popularised during the 
1960s two distinct schools of thought emerged: the^ one arguing the 
case for the use of behavioural objectives ^ and--the other the case 
against. This dichotomy is fully reflected in major reviews of the 
literature (such as those by Barth (1974), Duchastel and Merrill (1973) » 
Macdonald-Ross (1973) » Olson (1973) » and Valbesser and Eisenberg (1972)). 

In arguing the case for, and against, the use of behavioural . 
objectives a large number of claims have been made* Of these, two 
are of particular interest, not only because they are repeated time 
and again, but because they appear to be in direct conflict with one 
another. Those (such as Gagne (I967), Glaser (I967), Kurtz (I965), 
Mager (1968), Pbpham (1969) and Tyler (1964)) who support the use of 
behavioural objectives typically claim that: 

behavioural objectives clearly indicate to students 
what is required of them, and as a result student 
performance iraproves. 

Those (such as Arnstine (1964), Atkin (I968), Eisner (1967), 
Oakeshott (I962) and Raths (l97l)) who express reservations about 
behavioural objectives typically claim that: 

behavioural objectives discourage students from 
expanding their horizons by encouragintj them to 
confine their learning to specified objectives. 

UnforttulAtely, much of the dialogue surrounding the strengths 
and weaknesses of behavioural objectives is based more on emotion 
rather than on research findings. Duchastel and Merrill (1973), 
Eisner (1967)^ Lapp (1973) tWalbesser and Eisenberg (1972) all make 
the Mme point, stressing that Aether or not behavioural objectives 
are of value is an empirical^quefition. 



The purpose of this review, therefore, is to determine what 
evidence there is to support the two conflicting claims, and where 
the evidence is contradictory to attempt to find possible explanations. 
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"Whethe^ or not behavioural objectives enhance student performance 
appears to be the simpler of the two questionsT and it has undoubtedly 
been the subject of much more research. It will therefore be 
considered first. 

1 Empirical Evidence 

A substantial number of researchers (including Blaney and McKie 
(1969), Conlon (1970), Dalis (1970), Doty {I968), Duchastel (I972), 
Engel (I96B):,. Kueter ( 19 70 ), Lawrence (197 0), McNeil (I967), Morse 
and Tillman (1972), Olsen (1971), Rothkopf and KapUn (1972, I974) , 
and Schuck (I969)) have recorded experiments which lend support to 
the claim that providing students with behavioural objectives improves 
their performance. 

7 However, a substantial number of researchers (including Bishop 
(1969), Brown (1970), Cook (I969), Etter (I969), DeRose (I970) , 
Smith (1967), Stedman (1970) and Tiemann (I968)) have recorded 
experiments in which the availability of behavioural objectives 
did not improve student performance, although in none of these 
instances did the availability of behavioural objectives reduce 
student performance. 

Discussion of Anomalies 

It is clear that behavioural objectives can enhance student 
performance; but in a number of studies they have failed to do so,- 
even though other variables have been carefully controlled by the 
nature of the experimental designs involved. In seeking some explana- 
tion of this anomaly it is suggested that the conditions in which 
other variables are held during the studies could be of prime importance. 
The following studies provide us with some insight into the variables, 
and conditions of variables, that could affect the usefulness of 
behavioural objectives. 



In reviewing an experiment in which the availability of 
behavioural objectives had made no difference to student performance 
Smith (1967) noted that the instructions were presented to students 
in written form, and might well have been ignored. Clearly, it is 
not sufficient to simply provide students with behavioural objectives. 
They must'^aTs^^^ (1968) followed up this lead 

vith a study in which he carefully noted whether or not students read 
■the- objectives -providedv" and he was able to conclude that behavioural 
objectives enhanced student performance so long as students were aware 
of them. Most subsequent researchers have recognised that a condition 
of student awareness of objectives is important if student performance 
is to be enhanced. 




Dal is (1970) underlined the importance of clarity of objectives, 
by a study in which he noted that the performance of students provided 
with precisely stated objectives was significantly better than that 
of students provided with either vaguely stated instructional objectives 
or short paragraphs of information. The point not always recognised 
is that behavioural objectives themselves can also vary considerably 
in clarity, and that this can be a major factor in determing whether, 
or not, they enhance student performance. 

In reviewing an experiment in which the availability of behavioural 
objectives had made no significant difference to student performance 
Brown (1970) noted that some of the objectives involved were extremely 
difficult, and might well have influenced the outcome. The suggestion 
appears to be logical. If objectives are of extreme difficulty the 
majority of students will fail to master them, and it will be diffi- 
cult to discriminate between the performance of students according 
to whether or not they are provided with the objectives. Similar . 
arguments may be advanced concerning objectives of extreme facility,- - - 
for if they are so readily mastered it is quite possible that the 
availability of a statement of objectives will make little difference 
to student performance against them. This - suggests that the degree 
of difficulty of objectives should always be carefully noted in 
experiments concerned with behavioural objectives. 

Rothkopf and Kaplan (1972, 1974) in a series of experiments 
investigated the effect of density* of text on student performance 



* Text density was defined as the proportion of relevant sentences 
in the text, a sentence being defined as relevant if it was clearly 
related to a specified objective. 



a\)aLni|t spocified objectives (specified learning) and against 
objectives covered by the text, but not specified (non-specified 
learning)**. Early observations suggested that as the density of 
the text increased the probability of achieving a specified objective 
decreased. However, more refined observations made it clear that 
the crucial factor was the number of relevant sentences (and speci- 
fied objectives) rather than the text density. Rothkopf and Kaplan 
concluded that as the number of specified objectives (and relevant 
sentences) increased the probability of achieving any one specified 
objective decreased. However, at the same time they noted that 
overall student performance (against specified and non specified 
objectives) increased as the number of specified objectives (and 
relevant sentences) increased. It would seem that the number of 
objectives specified, the relevance of the text? and the text 
items? are all important variables, the conditions of which should 
be carefully noted in studies. 

The importance of student characteristics was highlighted by 
Kueter (1970). In observing the effect of behavioural objectives 
on student performance he took careful note of student personality 
traits. He concluded that the effectiveness of behavioural objectives 
was related to personality traits. Thus behavioural objectives made 
little difference to students who were highly conscientious, sugges- 
ting that if students are conscientious, or well motivated, the. 
probability of achieving the objectives ia quite high, regardless 
of whether or not they are specified along with the instructional 
material. 



2.3 Inferences 



A review of the above studies suggests a number of conditions 
under which behavioural objectives might be ineffective. These are 
summarised as follows : 

a. If students are unaware of the objectives. 

b. If the objectives are not sufficiently clear (too 
general or too ambiguous) to be of particular 
assistance. 



*♦ Rothkopf and Kaplan used the terms 7 relevant V and lincidental ' 

learning for 'specified' i*nd 'unspecified' learning. : - 



c. If the objectives are of extreme facility or 
difficulty, (The readability of ins tfuct ional 
material may often be related to this condition). 

d. If the instructional material is not structured 
in such a way as to ensure that the specified 
objectives (and related test items) can be 
mastered (e.g. instructional material not 
sufficiently relevant). 

e. If students are so highly motivated that they are 
likely to master the objectives regardless of 
whether or not they are specified. (The degree 
to which the instructional material interests the 
student is likely to relate to this condition). 

In studies in which the provision of behavioural objectives is 
the independent variable it would seem logical to take careful note 
of any such conditions which might reduce the effectiveness of the 
objectives* 

3.0 Restricting Expansion of Students' Horizons 

The amount of research conducted into the question of whether _ 
the provision of behavioural objectives discourages students from 
expanding their horizons is minimal in comparison with that under- 
taken into the simpler question of whether the provision of behavioural 
objectives enhances student performance. Nevertheless, despite the 
limited amount of research undertaken to date the findings accummula- 
ting already appear to be contradictory. These are now considered 
in, some detail because of the complex nature of the problem. 

3 . 1 fhip i r i ca 1 Ev i de nc e 

Morse and Tillman (I972) studied the problem with a class of 
52 students. At the end of a regular class session they gave their 
students an article on "Learning for Mastery'^, advising them to 
prepare for a test in the next session. For the experiment two 
lists of objectives, identified as lists A and B, had been prepared. 
Each list contained three objectives relating to the beginning, 



middle^ and end of the article. Students were divided at random 
into two equal groups, one receiving a copy of the list A objectives 
along with the article and the other receiving neither list. In the 
following session all students were given the same two tests: test A 
consisting of 20 items related to list A objectives and test B con- 
sisting of 20 items related to list B objectives. Students given 
list A objectives performed significantly better than the other 
group on test A, but there was no significant difference in per- 
formance of the two groups on test B. Morse and Tillman concluded 
that the provision of behavioural objectives enhanced student per- 
formance against specified objectives (list A) without detracting 
from performance against unspecified objectives (list B). 

Duchastel (1972) perforrned a very similar experiment, but his 
findings wore different from those of Morse and Tillman^ Using a 
2,400 word article on ''Conditions Under Which Mushrooms Grow and 
Thrive" as the basis for his study, he developed 24 behavioural 
objectives and 24 related test items which. he divided at random 
into two equal sub-groups. His subjects were 58 students divided 
at random into 2 equal groups. All students were given the same 
article, and advised that they had 30 minutes in which to study it 
for a test. One group received half the objectives and the other 
group none. The average student required a little over 19 minutes 
to study the material leaving ample time for review purposes. At 
the end of 30 minutes all students were tested against all 24 objec- 
tives. The gr*oup' provided with a list of 12 specified objectives 
performed significantly better than the control group against the 
12 related test items, but significantly worse against the test 
items related to the 12 non-specified objectives. As a result, 
Duchastel concluded that the provision of behavioural objectives 
enhanced student performance against specified objectives, but 
reduced performance against unspecified objectives. 

Unfortunately, the above findings are confoundoU by observations 
made by Rothkopf and Kaplan (1972, 1974) in a series of studies. 
Three passages of material, varying in length from 842 to 1120 words, 
were used as a basis for the studies. Behavioural objectives were 
prepared for each of the passages such that each specific objective 
was related to a single sentence. Related test items were prepared 

* Duchastel used the terros 'relevantJ anrf . 'incidental ' learning 
rather than 'specified* and 'unspecified' learning. 



for each objective by removing a key word from the sentence concerned. 
The experimental designs developed vcre somewhat complex since the 
researchers were interested in the effect of density of text on 
student learning- However, the technique by which they studied 
the effect of specified objectives on intentional (specified) and 
incidental (unspecified) learning was very similar to that used in 
the studies already described. An initial group of 44l students was 
divided into a number of sub-groups provided with different numbers 
of specified objectives. Although students in each group were advised 
that they would only be tested on items related to the specified 
objectives, they were in fact tested on items covering almost every 
sentence in each passage studied, thereby permitting measurement of 
intentional and incidental learning. A control group of students 
studied the same passages without the help of specified objectives, 
and responded to the same tests, Study time was controlled by the 
students who were able to refer to the object ives specified while 
studying the passages. Not unexpectedly, jRothkopf and Kaplan con- 
cluded that the provision of behavioural objectives enhanced inten- 
tional learning against specified objectives. However, in addition, 
and in complete contrast to the findings already reported, they 
concluded that incidental learning was also enhanced by the provision 
of behavioural objectives. 

3 . 2 Discussion of Ajiomalies 

Some insight into the apparent contradictions described in the 
above studies may be obtained by turning to research concerned with 
the effect on learning of inserting questions into given texts. 

In an early study Rothkopf (I965) investigated not only the 
effect of inserting questions into given texts, but also that of 
inserting questions either immediately before, or immediately after, 
the passages to which they referred. The question-related passages 
were described as relevant information and the questions as pre-, 
or post- , quest ions according to their location. In reading the 
instructional material containing either pre-, or post-, questions, - 
students were not permitted to review any section of the text once 
it had been read. On completion they were tested to determine not 
. only their acquired knowledge of relevant information, but also that 
of incidental information (that is textual information not related 



to the inserted questions). A number of similar studies followed, 
and have been reviewed by Frase (I97O). 

Two major generalisations emerged from this work. First, 
Frase noted that in general the acquisition of . relevant information 
was c-ihancGd by the provision of inserted questions, with post- 
questions more effective than pre-qucstions in this respect. 
Second, he observed that in general the acquisition of incidental 
information tended to be enhanced by the provision of post-questions, 
but not by pre-quest ions , which in some cases depressed incidental 
learning below that of the control groups. 

There ii^ little doubt that the same questions can produce quite 
different learning outcomes according to^their location in the text. 
Inserted immedi^^tely before related passages, they appear to function 
as advance organisers (Ausubel, I963), or as orienting stimuli 
(Rothkopf, 1970), directing student attention to the relevant, and 
away from the incidental. The effect is to enhance relevant learning 
but to depress incidental learning. Questions inserted.^ immediately 
after related passages, however, appear to function as reinforcement 
stimuli , stimulating further consideration of the relevant without 
depressing incidental learning that has already taken place. The 
fact that post-questions can enhance not only relevant learning but 
also incidental learning suggests that when this occurs the two 
types of information are related. 

Just as with behavioural objectives one might look for conditions 
under which inserted questions are unlikely to be effective stimuli, 

Frase (I968) observed all the effects described above when 
questions were inserted one at a time before, or after, every 10 
sentences of text. Relevant and incidental learning were enhanced 
by post-questions; while incidental learning was depressed by pre- 
questions. In addition he noted that students in the post-question 
group scored hO% higher overall, on combined relevant and incidental 
learning, than students in the pre-quest ion group. However, when 
the same questions were presented in groups of 5 before, and after, 
every 50 sentences there was no difference in overall performance 
between students in the pre-, and post-^ question groups. 
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In a further, somewhat similar, study Prase, Patrick and 
Schumer (1970) investigated whether the effectiveness of pre-, 
and post-, questions was affected by student motivation. To do 
this they assigned students to one of three basic groups, and 
advised them that according to whether they belonged to group 1, 
2 or 3 they would be paid 0, 3 or 10 cents for each question they 
answered correctly on the post-- test. Under low incentive conditions 
post-questions were noted to enhance student overall performance. 
However, as motivation increased the advantage of the post-question 
group over the pre-question , and control, groups decreased due to 
the improvement in performance of the latter. 



3-3 Inf 



erences 



From the studies on inserted questions it is clear that the same 
questions can offer different stimuli to student's according to their 
location in the text. Since behavioural objectives should clearly 
indicate what a student should be able to do as a result of the 
learning process, and how what he does should be measured, one 
might expect behavioural objectives to function in much the same 
way as inserted questions, producing orienting, or reinforcement, 
stimuli according to their location in the text, or according to 
the way in wnich they are used. With the research on inserted 
questions in mind it is of interest to contemplate the type of 
effects that we might expect from behavioural objectives in studies 
in which (as with studies on inserted questions) students are not 
permitted to review any part of the text once they have read it. 
The expectations might be summarised as follows: 

a. Behavioural objectives might be expected to function 
as orienting, or reinforcement, stimuli according to 
whether they are placed immediately before, or after, 
the related instructional material. For ease of 
reference we might refer to such objectives as pre-, 
and post-, objectives. 

b. We would expect both pre-, and post-, objectives to 
enhance specified learning, that is learning relevant 
to the specified objectives. However, we would expect 
post-objectives to be more effective than pre-bbjectives 
in this respect. 11 



Pre-objectives might be expected to function as 
orienting s.timuli, enhancing specified learning 
but depressing unspecified learning, that is 
learning not related to the objectives specified. 

d. The effectiveness of both pre-, and post-, objective 
stimuli might be expected to increase if the objectives 
are spread throughout the text, rather than grouped 
together at the beginning or the end. 

e. Student performance overall (against specified and 
unspecified objectives) should be enhanced more 

by post-objectives than by pre-ob j^ctives. 

f. Although one might expect to observe the above 
effects in related studies on behavioural objectives 
they could well be hidden if the student body con- 
cerned is highly motivated. The effects could also 
be masked by other conditions such as those sumraar- 

^ised^ ,ia .3 e at ionv 2 .^-.^ ^ ^- ^ - v . w ^ ,^ ^ -^^ ----- - - 

One problem with the above analysis is that it is based, on the 
assumption that students read through instructional material without 
reviewing any section once it has been read. This is an artificial 
condition which is far from representative of normal practice. 
Nevertheless, insights may be gained by considering not only the 
nature of behavioural objectives but also the way in which they are 
used. It is of interest to contemplate the contradictory findings 
of the Duchastel (1972) and Rothkopf and Kaplan (1972, 1974) studies 
in this way. 

In the Duchastel study care was taken to ensure that students 
were fully aware of the role played by objectives. It would there- 
fore be logical to assume that they used them as orienting stimuli 
to organise their learning. This would explain the enhanced perfor- 
mance against the specified objectives and the depressed performance 
against unspecified objectives. On the other hand the Rothkopf and 
K^.plan studies make no reference to any form of activity intended, to 
ensure that the students concerned were fully . aware of the 'role of 
behavioural objectives. Specific objectives were provided to students 



along with the text, and students were permitted to review them as 
they read the text. Each objective was very specific being related 
to a single sentence in the material. They were presented to 
students in the same order as the sentences in the text, and varied 
in number from 10 to 37. Under such conditions it is quite possible 
that the students used the objectives as a check-list taking note 
of each objective as each related sentence was met, " ' 
conditions they. would use the objectives as reinfo; t. , 

This would explain why student performance agains| u. U 
objectives (incidental learning), as well as against specified 
objectives (relevant learning), was enhanced-so -long as the two 
were in some way related. This would seem to be quite possible 
since the sentences related to the specified, and unspecified, 
objectives were spread evenly throughout the instructional material 
concerned, 

• 0 Conclusion 

From this review it is clear that a variety of complex conditions 
determine whether or not behavioural objectives enhance relevant 
learning (against specified objectives) and depress, or enhance, 
incidental Learning (against unspecified objectives), and- there is 
little doubt that the two opposing claims reported at the beginning 
of this paper attempt to oversimplify what is in fact a complex 
situation. The development of two distinct schools of thought 
respectively supporting, and opposing, the use of behavioural 
objectives has tended to encourage such oversimplification. An 
alternative approach is required, and it is suggested that this 
should be one which treats behavioural objectives simply as one of 
several tools available to educators. Research has already helpf^d 
to identify some of the advantages and limitations of behavioural 
objectives^ and should be directed towards determining the conditions 
under which they can be used most effectively. It would then be 
the responsibility of individual educators to determine whether or 
not the tool is likely to be useful in their own particular situation. 



13 



References 



Arnstine, D, G- The Language and Values of Programmed Instruction, 
Part II. The Educational P^orum , 1964, 28, 337-346. 

Atkin, J. M, Behavioral Objectives in Curriculum Design: 
A Cautionary Note. The Science Teacher , 1968, 35, 27-30. 

Aiisubcl., 1). l^ The Psyohology of Meaningful Ve rbal Learning- 
Now York: Oruno and Stratton, 1963- 

fiarth, R. J. A Selected Annotated Bibliograph on Behavioral 
Objectives in the English Language Arts (Eiem .itary and Secondary) . 
EiaC: ED 102580, 1974. 

Bishop, D- D- Effectiveness of Prior Exposure to Performance 
Objectives as a Technique for Improvement of Student Recall and 
Retention. Unpublished Doctoral Dissertation. Ohio State 
University, I969. 

Blaney, J* P. and McKie, D. Knowledge of Conference Objectives 

and Effect Upon Learning. Adult Education Journal , I969, 29, 98-105- 

Brown, J. L. The Effects of Revealing Instructional Objectives on 
the learning of Political Concepts and Attitudes in Two Role-Playing 
Games. Unpublished Doctoral Dissertation- University of California, 
Los Angeles, 1970. 

Conloi:, B- A. A Comparison of the Performance of Seventh-Grade 
Students with and without Prior Knowledge of the Objectives of an 
Individualized Science Program. Unpublished Doctoral Dissertation. 
Florida State University, 1970. 

Cook, J. M. . Learning and Retention by Informing Students of 
Behavioral Objectives and their Place in the Hierarchical Learning 
Sequence, USOE 7inal Report. 
ERIC: ED O36869, 1969- 

Dalis, G. T. Effect of Precise Objectives Upon Student Achievement 
in Health Education. The Journal of Experimental Education , 1970, 
39, 20-23- 

DeRose, J. Independent Study in High School Chemistry. Journal of 
Chemical Education , 1970, 47, 553-560. 

Doty, C. R. The Effect of Practice and Prior Knowledge of Education 
Objectives on Performance. Unpublished Doctoral Dissertation, Ohio 
State University, I968. 

Duchastel, P- C. Incidental and Relevant Learning with Instructional 
Objectives: Tech. Memo 66. Tallahassee : Florida State University, 
CAI Center, 1972. 

Duchastel, P. C. and Merrill, P. F. The Effects of Behavioral 
Objectives on Learning: A Review of Ehipirical Studies. Review of 
Educational Research , 1973, , 53-70. 

Eisner, E. W. Educational Objectives. Help or Hindrance. 
School Review , 1967, 75, 251-282. 

Engel, R. S. An Experimental Study of the Effect of Stated 
Behavioral Objectives on Achievement in a Unit of Instruction on 
Negotive and Rational Base Systems of Numeration.' Unpublished, 
Master's Thesis. University of Maryland, College Park, I968. 



Etter, D. C- G. Adult Learner Characteristics and. Instructional 

Objectives. Unpublished Doctoral Dissertation. University of 
California, Los Angeles, 1969 . 

Prase, L. T- Effect of Question Location, Pacing, and Mode upon 
Retention of Prose Material, Journal of Educational Psychology , 
1968, ,59, 2/f/f-249. 

Fraso, L- T. Boundary Conditions for Mathemagenic Behaviors, 
Review of Educational Research , 1970, 40, 337-34?. 

Frase, L. T. , Patrick, E.M. , and Schumer, H. Effect of Question 
Position and Frequency on Learning from Text under Different Levels 
of Incentive. Journal of Educational Psycholog y, 1970, 6l , 52-56. 

Gagne, R. M. Curriculum Research and Prompt u>n I vrning. 
Perspectives of Curriculum Education . AER^^ Honor nh Series on 
Curriculum Education: Monograph No. 1. Chic<^^ K.uid McNally, I967. 

Glaser, R. Objectives and Evaluation; An Individualized System. 
Science Education News . American Association for the Advancement 
of Science , 1-3 » 1967* 

Kueter, R. A. Instructional Strategies: The Effect of Personality 
Praetors on Recognition Learning Using Statements of Behavioral 
Objectives as opposed to No Statements of Behavioral Objectives 
prior to Instruction. Unpublished Doctoral Dissertation. Indiana 
University, 1970. 

Kurtz, E. B. Help Stamp Out Non-Behavioral Objectives. The Science 
Teacher , I965, 32, 31-32. 

Lapp, D. The Use of Behavioral Objectives in Education. Reading 
Information Series: Where Do We Go? 
ERIC: ED 060394, 1972. 

Lawrence, R. M. The Effects of Three Types of Organizing Devices 
on Academic Achievement. Unpublished Doctoral Dissertation. 
University of Maryland, 1970. 

McNeil, J. D. Concomitants of Using Behavioral Objectives in the 
Assessment of Teacher Effectiveness. The Journal of Experimental 
Education , 1967, 36, 69-74. 

Macdonald-Ross, M. Behavioural Objectives - A Critical Review. 
Instructional Science , 1973 , 2, 1-52. 

Mager, R. F. Preparing Instructional Objectives . Palo Alto, 
California: Fearon, 1962. 

Mager, R- F. Deriving Objectives for the High School Curriculum. 
National Society Programmed Instructional Journal , I968, 7? 7"l4. 

Meyer, B. J. F. The Organisation of Prose and Its Effect on Memory. 
New York: American Elsevier Publishing Company Inc., 1975- 

Morse, J. A. and Tillman, M. H. Effects on Achievement of Possession 
of Behavioral Objectives and Training Concerning their Use. Paper 
presented at the AERA Annual Convention, Chicago, 1972. 

Oakeshott, M. Political Education, in Rationalism in Politics > 
London: Mo thuen, 1962. ^ 



01 sen, H. C. A Comparative Study of the Effect of Behavioral 
Objectives on. Class Performance and Retention in Physical Science. 
Unpublished Doctoral Dissertat ion* University of Maryland, 
Colle<je Park, 1971. 

Olson, P. The Relevance of Behavioral Objectives for English. 
ERIC: ED OO8068, !973. 

Popham J. Objectives and Instruction . American Educational 
Re.s»^arch Association Monograph on Curriculum Evaluation, Volume 3« 
Chicano: Rand McNally, 1959. 

Raths, J. Teaching Without Specific Objectives. Educat ional 
Leadership , 1971, 28, 71^-720. 

Rothkopf, E. Z. Some Theoretical and Experimental Approaches to 
l^oblems in Instruction. In J. D. Krumbolz (Fa\ V Learning and 
the Educational Process , 193-221. Cb - McN ! ly, I965. 

Rothkopf, E. Z. The Concept of Mathemagenic Activities. Review of 
Educational Research , 1970, 40, 325-336. 

Rothkopf, E. Z. and Kaplan, R. Exploration of the Effect of Density- 
and Specificity of Instructional Objectives on Learning from Text. 
Journal of Educational Psychology , 1972 , 63 , 295-302. 

Rothkopf, E. Z. and Kaplan, R. Instructional Objectives as Directions 
to Learners: Effect of Passage Length and Amount of Objective-Relevant 
Content. Journal of Educational Psychology , 1974, 4, 448-456. 

Schiick, R. l'\ The Effects of Set Induction Upon Pupil Achievement, 
Hetfuition and Assessment of Effective Teaching in a Unit on Respiration 
in tho FiSCS Curricula, Educational Leadership , 1969, ^, 785-793. 

Smith, S. A. The Effects of Two Varia;5>:les on the Achievement of 
Slow Learners on a Unit in Mathemat ic&«. Unpublished Master's Thesis. 
University of Maryland, College Park:-..J1967. 

Stedman, C. H. The Effects of Prior Knowledge of Behavioral Objectives 
on Cognitive Learning Outcomes using Programmed Materials in Genetics. 
Unpublished Doctoral Dissertation. Indiana University, 1970. 

Tiemann, P. W. Student Use of Behavioral 1 y-Stated Objectives to 
Augment Convont ional and Programmed Revisions of Televised College 
P:cr>nomics Lectures. Paper read at the Annual Meeting of the American 
Educational Research Association, Chicago, 1968. 

Tyl«^i-, R. W, Some Persistent Questioin:S^ on the Defining ot Objectives, 
in Oofining Educational Ob ject ives (J£d., Lindvall, C. M.). Pittsburgh: 
I 'ni vor-^iry Press, 1964. 

Wa Ibessfitr^ H. II. and Eisenberg,^ T. A Review of Research on 

Hehaxi vrr^u Objectives and Learning fifesiarchies. 
ERIC: Eb 059900, 1972. 

16 



f^'^l/MSW 



